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Abstract 

Background: There is general agreement amongst major international policy makers that sustainability is a key 
component of health interventions in developing countries. However, there is little evidence on the factors 
enabling or constraining sustainability. Diffusion of innovation theory can help explain how the continuation of 
activities is related to the attributes of innovations. Innovations are characterised by five attributes: (i) relative 
advantage; (ii) compatibility; (iii) complexity; (iv) triability; and (v) observability. An eye care programme was selected 
as a case study. The programme was implemented in the Brong Ahafo region of Ghana and had been funded over 
a ten-year period by an international organisation. 

Methods: Sustainability in the study was defined as the level of continuation of activities after the end of 
international funding. Measuring the continuation of activities involved checking whether each eye care activity 
continued (i.e. out-patient consultation, cataract surgery, outreach, school health, and statistics) or was interrupted 
after the end of Swiss Red Cross funding the 1 1 district hospitals where the programme was implemented. 

Results: The results showed a relationship between the level of sustainability and the attributes of every activity. 
The activities with the lowest score for the attributes were less sustained. School health screening was the least 
sustained activity after the end of international funding. This activity also held the smallest score in terms of 
attributes: they were the most incompatible and most complex activities, as well as the least triable and observable 
activities, amongst the four district activities. In contrast, compared to the three other district activities, facility-based 
consultations were more likely to be routinised because they were perceived by the hospital managers as very 
compatible, and not complex. 

Conclusions: Using diffusion of innovations theories can help predict the sustainability of specific activities within a 
health programme. The study also highlighted the need for disentangling the various components of a health 
programme in order to identify which activities are more likely to be continued within a health system. The same 
methodology could be used in a different setting and could help predict which innovations are more likely to be 
adopted and maintained over time. 
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Introduction 

There is general agreement amongst major international 
policy makers that sustainability is a key component 
of health interventions in developing countries [1-6]. 
The term "sustainability", defined in broad terms as the 
continuation of benefits [7], has become a buzzv^ford in 
international development over the past two decades 
[8-10]. It has generated rich, enthusiastic debates, and 
innovative theories beyond the sphere of international 
health, and has even led to the creation of "sustainability 
science" [11]. Everything must now be sustainable, not 
only the environment, but also cities, agriculture, live- 
lihoods, and health. However, the concept of sustain- 
ability has been overused [12] and, as a result, means 
different things to different people [13-15]. The absence 
of a clear and operational definition of sustainability has 
also generated ambiguous and vague methods for meas- 
uring sustainability in public health [15,16]. A challenge 
for policy-makers and researchers is to translate the 
concept of sustainability into concrete indicators, and 
generate evidence on the factors constraining and enabling 
sustainabOity [13,17]. 

The objective of the study carried out in Ghana, com- 
mencing eighteen months after the end of international 
funding provided by the Swiss Red Cross, was to identify 
sustainability factors, focusing on the characteristics of 
health activities implemented in district hospitals. For 
the first time in health systems research, the attributes 
of activities in a health programme implemented in a 
low or middle income country were described using 
diffusion of innovations theories; and a relationship was 
established between the level of continuation of activities 
(sustainability) and these attributes. 

Diffusion of innovations theories 

In the late 1990s, a few scholars proposed introducing 
systems thinking in international health in order to take 
local perspectives and contexts into account [18,19]. The 
introduction of systems thinking and complexity science 
in international development is reflective both of the 
failure of international donors and NGOs to deliver 
long term benefits to the population. Health systems 
are viewed as complex systems [20-23]. Complex sys- 
tems are systems with a high number of elements or 
actors that interact with each other in ways that are 
not always predictable following the introduction of an 
innovation (e.g. a new health intervention) [21,24,25]. 
Introducing an innovation into a complex adaptive system 
(e.g. a district hospital) can produce extensive changes 
in various socio-technical aspects of the system, including 
tasks of individuals, relationships between actors or man- 
agement mechanisms [26,27]. An innovation is defined in 
this paper as "an idea, practice or object that is perceived 
as new by an individual or other unit of adoption" 



[28 Page 12]. The process generated by the introduction 
of an innovation is described by Rogers [28] as an 
"innovation-decision process". 

Diffusion of innovation theory can help explain how 
the continuation of activities is related to the attributes 
of activities as innovations. Beyond the description of an 
innovation as a newness, Rogers [28] showed that inno- 
vations are characterised by five attributes: 

(i) relative advantage-individuals assess innovations by 
comparing the expected advantage of the new 
initiative with the benefits provided by the previous 
one that it replaced; 

(ii) compatibility-an innovation is perceived as 
compatible when the new idea or technology 
introduced by the innovation is consistent with the 
mandate of the adopters or the adopting system and 
does not require significant modifications from the 
adopters [29,30]; 

(iii) complexity-the perceived difficulty in understanding 
a new idea or using a new technology. A complex 
innovation can also be an intervention which involves 
a high number of actors [30-32] ; 

(iv) triability-the notion that an innovation can be 
tested on a small scale [33] .; and 

(v) observability-the degree to which the results of the 
innovation are visible [28,31,33]. 

An eye care programme was selected as a case study. 
The programme was implemented in the Brong Ahafo 
region of Ghana and had been funded and supported 
over a ten-year period by an international organisation. 
International support terminated in December 2006, 
18 months before the start of the study. 

Background 

Study site: Ghana and the brong ahafo region 

Ghana has a population of approximately 20 million, dis- 
tributed across 10 administrative regions and 138 districts. 
Ghana enjoys a measure of relative economic stability, 
with an average annual gross domestic product growth 
rate of 5.6% between 1999 and 2009 [34]. The level of pov- 
erty decreased by almost 50% between 1992 and 2006 but 
remains high with 28% of the Ghanaian population living 
in 2006 with less than $1 per day [35]. 

In terms of eye diseases, Ghana has the second highest 
prevalence of glaucoma in the world: 8.5% of people over 
40 years old. Cataract is the highest cause of blindness in 
Ghana [36] . Eye care access is unequally distributed within 
Ghana and there are inequities between populations living 
in rural areas and in urban areas, as well as between the 
north and south of the country [37]. For example, 39 
the ophthalmologists (i.e. 75% of the total number of 
ophthalmologists working in Ghana) live in the south 
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of the country, on the coast, and only 5 ophthalmologists 
work in the four regions of the north (i.e. Brong Ahafo, 
Northern Region, Upper West and Upper East) -these 
four regions also have the poorest health indicators of the 
country [38]. Since the 1990s, there has been considerable 
emphasis in Ghana on improving equity of access to 
health care. A national health insurance scheme has been 
introduced to improve access for the poor by reducing the 
financial barriers to accessing services [37]. 

The Ministry of Health regulates the whole health sector, 
and health services are delivered by two agencies: Ghana 
Health Service in charge of public health facilities and the 
Christian Health Association of Ghana (CHAG) in charge 
of faith-based health facilities. In Ghana, 42% of health 
facilities are managed by CHAG [39] . 

The Brong Ahafo region, with a population in 2009 of 
2 million [40], is in the centre of the country. Brong Ahafo, 
with an urbanisation rate of 37.4%, is the fourth most 
urbanized region of Ghana (amongst the ten regions of the 
country). With the exception of the Sunyani District, the 
major urban centre of the region, agriculture is the major 
source of income for households in all districts. The Brong 
Ahafo region is divided in 18 health districts. In 2009, 
Brong Ahafo had one doctor for every 17,000 people: the 
fourth best ratio in the country [38]. Brong Ahafo is also 
the region with the best outpatient attendance per capita 
[38]. In Ghana, eye care services are provided in the 19 
district hospitals and the regional hospitals. Both oph- 
thalmologist and ophthalmic nurses are involved in the 
delivery of curative eye care services. 

The eye care programme 

Prior to 1996, no eye care service existed in the Brong 
Ahafo. There was no ophthalmologist or ophthalmic nurse 
in the whole region [41]. Patients had to travel between two 
and five hours (one way) to Kumasi, the regional capital of 
the neighbouring Ashanti region to access an ophthal- 
mologist. The eye care programme implemented by the 
Swiss Red Cross, the Ghana Red Cross, and the Ghana 
Health Service was the first initiative in eye care in the 
Brong Ahafo region. The eye care programme selected 12 
out of the 19 districts of the Brong Ahafo region in order 
to target their resources. One ophthalmologist and 12 
ophthalmic nurses were funded as part of the programme. 
The ophthalmologist operated in the regional hospital, 
in Sunyani, and conducted outreach surgeries in dis- 
trict hospitals. The majority of ophthalmic nurses were 
posted in district hospitals (one ophthalmic nurse per 
district hospital) and conducted consultations in district 
hospitals. They contacted the ophthalmologist when 20-30 
patients in need of routine cataract surgery had been 
identified and referred complicated cases to the regional 
hospital. Ophthalmic nurses also conducted outreach activ- 
ities (consultations in villages) and school health screening 



(assessment of the visual acuity of pupils in schools). In 
terms of financing, all the direct costs of the activities were 
funded by the Swiss Red Cross (i.e. medical consumables 
for surgeries, fuel and per diem for the outreach activities 
including school health screening). Eye care staff were 
all employed and paid by their hospital. From a patient 
perspective, user fees were only paid for facility-based 
activities (consultations and cataract surgeries). All outreach 
activities (outreach consultations and school screening) 
were delivered free of charge for the patient. 

The objective of the programme was to increase uptake 
of eye care services in the Brong Ahafo region. The object- 
ive of the programme remained stable over the course of 
the programme (i.e. between 1996 and 2006) [41,42]. 

Methods 

The definition of sustainability adopted in the study was 
based on how the eye care programme was designed 
and how the information system of the programme 
was structured [43]. Sustainability in the research was 
defmed "as the level of continuation of activities after the 
end of international funding" (after Honadle and Sant [7]). 
Sustainability was measured by comparing the number of 
outputs per activity before and after the end of international 
funding (18 months after the international funding ceased) 
(e.g. 'surgery activities' were measured by the number 
of cataract surgeries performed). 

The continuation of activities 

The units of analysis were the district hospitals of the 
Brong Ahafo region where the eye care programme took 
place. The eye care programme was implemented in 11 
of the 19 district hospitals in the Brong Ahafo region. 
The level of sustainability was measured in all of these 
11 district hospitals. All reports (statistics, activities, 
evaluations, and budgets) produced during the ten years 
of the eye-care programme were collected. During the 
course of the study, additional documents (e.g. health 
facility statistics, reports from regional authorities, minutes 
of management committee meetings, mission reports from 
the Swiss Red Cross, national policies) were collected and 
analysed. Documentary research was used for data triangu- 
lation and theory triangulation [44], and also helped raise 
new research questions and identify new informants. 

Measuring the continuation of activities involved 
checking whether each eye care activity continued (i.e. 
out-patient consultation, cataract surgery, outreach, 
school health, and statistics) or was interrupted after 
the end of Swiss Red Cross funding [45]. In other words, 
activities that were functioning in December 2006 were 
compared with the activities that were still in place in July 
2008 (the date of the assessment). An activity was defined 
as "functioning" when the number of outputs from that 
activity was greater than zero (an output is defined as the 
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number of health care services produced by a health 
facility: e.g. number of consultations, number of cataract 
surgeries) (see Table 1). In addition, an activity was 
considered "sustainable" if the activity was functioning 
at both points in time (i.e. the number of outputs was 
greater than zero). Similarly, the programme was defined 
as "sustainable" if every activity in every district hospital 
was functioning at both points in time. In other words, if 
one activity was interrupted in one hospital during the 
second quarter of 2008, the programme was considered 
"not sustainable". 

Attributes of innovations 

A long list of sustainability indicators was developed in 
2009 based on a review of the literature on innovations. 
Ten key informants involved in the eye care programme 
in Ghana at senior level in the management of the eye 
care services and policies reviewed and edited this long 
list to ensure that each indicator was relevant to the 
local context. A consensus meeting was organised during 
two days with all the key informants to agree on a final 
list of common indicators. Data relevant to each indicator 
was then collected and checked through consultation with 
key informants. 

(i) Relative advantage 

The first characteristic described was the relative 
advantage new eye care activities could provide 
compared to previous eye care activities. The 
activity of the eye programme was compared to an 
eye care-related activity that was present at the 
hospital before the implementation of the eye care 
programme. 

(ii) Compatibility 

Criteria were defined in order to measure levels of 
compatibility (Table 2). 

(iii) Complexity 

Complexity indicators (Table 3) were developed. 

(iv) Triability 

The indicators for triability are presented in Table 4: 

(v) Observability 

The indicators for observability are shown in Table 5. 



In brief, the level of continuation of each programme 
activity (i.e. out-patient consultation, cataract surgery, out- 
reach, school health, and statistics) was measured. Then, 
for each programme activity, the indicators of the five 
attributes were measured and are presented in the follow- 
ing section. In-depth interviews were conducted by the 
first author to understand the reasons for continuation or 
interruption of activities. 51 interviews were carried out in 
2009 with Officers at the Ministry of Health, regional and 
district health authorities, district hospital managers and 
health staff, Swiss Red Cross Officers and community 
members. All the ophthalmic nurses in health facilities, the 
regional ophthalmologist and the regional Health Officers 
in charge in 2006 of eye care service delivery were still in 
place at the time of the study in 2008 and 2009. 

Limitations 

One issue concerned the level of accuracy of medical 
records. As observed by the first author during data 
collection, medical records collected in district hospi- 
tals were not always coherent or complete. This was 
obvious when figures were missing or when the writing 
style in the books changed. However, the level of detail 
required by the investigator only concerned the volume of 
activities. No data was collected about type of diseases, 
limiting errors of misclassification. 

The other challenge met by the investigator was that 
medical records were not always conserved or main- 
tained in good condition: they were recorded in books 
and kept on shelves, and a few old books were missing 
and could not be found at the hospital. In addition, some 
activities were not correctly reported; for example, at the 
start of the programme in 1996, ophthalmic nurses did 
not differentiate between facility-based consultations 
and outreach consultations. Record keeping dramatically 
improved from the year 2000, when the Swiss Red Cross 
put a lot of effort into reporting and requested that nurses 
systematically record patients in their books categorised 
by activity. 

The investigator was assisted by the ophthalmic nurse 
in charge of the eye clinic to fill in missing information 
when a figure was not clearly written or when records 



Table 1 List of indicators used to measure the level of sustainability of the programme at district level 



Activity 

Outpatient consultations 

Cataract surgery 
Outreadi consultations 

Screening of pupils in schools 
Quarterly statistics reports 



Indicator 

Number of patients consulted at the eye clinic of 
the district hospital 

Number of cataract surgeries performed at the district hospita 

Number of people consulted in communities (villages) 
during outreach consultations 

Number of pupils screened by the nurse at school level 
Availability of quarterly statistics reports 



Source of information 

Medical records and statistics reports in hospitals 

Medical records and statistics reports in hospitals 
Medical records and statistic reports in hospitals 

Medical records and statistics reports in hospitals 
Statistics reports in hospitals 
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Table 2 Criteria for measuring the compatibility of an activity 



Compatibility 


Very high 


High 


iVIedium 


Low 


Very low 


Fully coherent 
with mandate & no 
modification required 


Almost coherent with mandate 
& no modification required Or 
Fully coherent with mandate & 
insignificant modifications required 


Almost coherent with 
mandate & insignificant 
modifications required 


1. Not coherent with the mandate 
& insignificant modifications 
required Or 2. Almost coherent 
with the mandate & significant 


Not coherent with the 
mandate Ssignificant 
modifications required 



modifications required 



were absent. All ophthalmic nurses responded positively 
to the requests of the investigator and provided support 
by researching medical records in archives or asking the 
administrator of the hospital to provide the correct fig- 
ures when available. 

Data on hospital admissions was triangulated in order 
to verify the veracity of the following three sources: i) 
daily records completed by the ophthalmic nurse follow- 
ing each consultation); ii) quarterly records completed 
by the ophthalmic nurse but submitted to the Swiss Red 
Cross every three months; iii) annual records derived 
from annual hospital reports. The investigator compared 
the two sources of information. When there was a differ- 
ence between the two sources of data, the figures were 
not considered valid and were not reported. 

Ethical clearance received from the Ministry of Health 
of Ghana and the London School of Hygiene and Trop- 
ical Medicine. 

Results 

Level of continuation of health activities 

A comparison between the different levels of continu- 
ation of eye health activities is described between the 
month when international funding ceased and the initi- 
ation of the study, i.e. between December 2006 and July 
2008. The level of continuation of the five district activ- 
ities (out-patient consultation, cataract surgery, out- 
reach, school health, and statistics) in the Brong Ahafo 
region was measured in every district hospital containing 
an eye clinic with the permanent presence of an ophthal- 
mic nurse to manage the clinic. 

Tables 6 and 7 illustrate which activities still func- 
tioned in July 2008 for each hospital. All the district ac- 
tivities were functioning in December 2006. 



In order to identify whether there were differences in 
continuation between activities, a scoring system was ap- 
plied where a score of 1 was allocated for each activity 
that was being conducted in July 2008 and a score of 0 
was allocated for each activity that was not being con- 
ducted in July 2008. An equal weighting was given for a 
score of 1 or 0, as there is no evidence in literature that 
one attribute has more impact than another one. This 
enabled calculation of the percentage of hospitals con- 
ducting each activity in July 2008. It was also examined 
whether the activity output had progressively decreased. 

The only two activities that were maintained in all 
eleven hospitals between December 2006 and July 2008 
were outpatient consultations and compilation of quar- 
terly statistics. Cataract surgeries were continued in 58% 
of the hospitals (i.e. 7 hospitals). However, outreach ac- 
tivities and school health activities continued in a limited 
number of hospitals. Outreach activities were main- 
tained in 33% of hospitals (i.e. 4 hospitals) and only one 
hospital continued school health between December 
2006 and July 2008. These findings indicate that the level 
of maintenance of activities varied between the different 
types of activities. 

Relative advantage 

The relative advantage attribute is a comparison between 
the current innovation and past innovations. Were the 
current eye programme activities an added value com- 
pared to the precedent programme? The eye care 
programme was the first initiative of its sort in the 
Brong Ahafo region. No eye care services were available 
before the implementation of the eye care programme. 
As a result, the relative advantage of the eye care 
programme compared to another type of programme 



Table 3 Criteria for measuring the complexity of an activity 



Complexity 


Very high 


High 


Medium 


Low 


Very low 



Engagement of actors outside 
the hospital working at two 
different levels & utilisation of 
technology not usually 
available at the service level 



Engagement of actors 
outside the hospital all 
working at the same level & 
utilisation of technology not 
usually available at the 
service level 



Engagement of actors outside 
the hospital all working at the 
same level & no utilisation of 
technology not usually 
available at the service level 



Engagement of only one 
actor outside the hospital 
& no utilisation of 
technology not usually 
available at the service 
level 



No engagement of 
actors outside the 
hospital & no utilisation 
of technology not 
usually available at the 
service level 
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Table 4 Criteria for measuring the triability of an activity 



Triability 


Very high 


High 


Medium 


Low 


Very low 


Every sub-activity of tine 
activity can be independ- 
ently tested on a small 
scale 


Most sub-activities (70%) of 
the activity can be inde- 
pendently tested on a smal 
scale 


Half of sub-activities of the 
activity can be independ- 
ently tested on a small 
scale 


(Most sub-activities (70%) of 
the activity cannot be inde- 
pendently tested on a small 
scale 


The sub-activities of the ac- 
tivity cannot be independ- 
ently tested on a small 
scale 



was perceived by hospital managers as very high for 
every district activity of the programme (Table 8). 

As shown in previous studies [30,46], the perceived 
relative advantage of an activity does not guarantee its 
maintenance. This study confirmed this finding. The 
relative advantage attribute did not explain differences 
between activities in terms of continuation. 

Compatibility 

An innovation was defined as compatible when a new 
idea or technology introduced by the innovation was co- 
herent with the mandate of the adopters and did not 
require significant modifications from the adopters 
[29,30]. The eye care programme was developed in col- 
laboration with the Ministry of Health of Ghana and its 
implementing agencies: the Ghana Health Service and 
the Christian Health Agency of Ghana. In terms of com- 
patibility, the general eye care programme followed the 
policies and values of the Ministry of Health of Ghana, 
and international policies and guidelines developed by 
the World Health Organisation [47]. 

However, there were nuances in function of the activ- 
ity concerned, which may be explained by considering 
the structure of the health system in Ghana. The 
mandate of district hospitals was to deliver facility-based 
services and serve the population living in their catch- 
ment area (i.e. the district). Every facility-based activity, 
such as consultations and cataract surgeries, was consid- 
ered by hospital managers as fully compatible with the 
mandate of a Ghanaian district hospital. These two ac- 
tivities were fully in compliance with the mandate of dis- 
trict hospitals and no modification was required from 
the district hospitals to adjust their structure to deliver 
these activities. As such, facility-based consultations and 
cataract surgeries were perceived by hospital managers 
to be highly compatible innovations. 

Hospital managers acknowledged that confusion 
existed over who should be responsible for the 



management of outreach and school health activities. 
One hospital manager explained: "outreach activities 
should have been carried out by the district authorities, 
not by the hospitals. They are the ones in charge of all 
the health interventions that take place outside the walls 
of this hospital. However, they never took the initiative 
and our staff had to conduct the outreach consulta- 
tions". As another hospital manager described it, "out- 
reach activities and school health activities had never 
been seen as a problem as long as the costs of these ac- 
tivities were fully covered by the international organisa- 
tion. As soon as the international organisation ceased its 
financial support, it became unclear for the health actors 
who should continue these activities, the hospital or the 
district authorities". 

The lack of clarity regarding the outreach activities 
and school health activities created conflicts between 
two distinct entities: the district health management 
teams and the district hospital. In the Ghanaian health 
system, district hospitals are not accountable to the dis- 
trict health management teams, even when district hos- 
pitals are managed by the same public agency, in this 
case, Ghana Health Service. The district health manage- 
ment teams are in charge of all the activities conducted 
at the primary health care level of the health system (i.e. 
any activity conducted outside the district hospital). 
Outreach consultations and school health activities were 
perceived by hospital managers as inconsistent with the 
mandate of the district hospitals because they took place 
outside the district hospital. They also required slight 
adaptations from district hospital teams as described by 
one ophthalmic nurse: "Outreach activities and school 
screening introduced new ways of working at the hos- 
pital. We had to contact headmasters or local authorities 
to offer our services. We then organised trips in collab- 
oration with these people. This was very unusual for us. 
We were used to wait for the patient to come to the 
hospital. Now we had to do the inverse". Outreach and 



Table 5 Criteria for measuring the observability of an activity 



Observability 


Very high 


High 


Medium 


Low 


Very low 


The activity consists of treatment 
with immediate effect (within 
one hour) on the patient 


The activity consists of 
treatment with rapid effect 
(within one day) on the 
patient 


The activity consists of 
treatment with slow effect 
(within days) on the patient 


The activity consists of 
treatment with very slow 
effects (within weeks) on the 
patient 


The activity 
does not 
provide any 
treatment 
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Table 6 Programme activities that continued (/) or 



stopped (x) in every district in July 2008 



District 
hospitals 


Out-patient 
consultation 


Cataract 
surgery 


Outreach 


School 
health 


Statistics 


1. Atebubu 




X 


X 


X 


y 


2. Bechem 




X 


y 


X 


y 


3. Dormaa 




y 


X 


X 


y 


4. Drobo 


✓ 


y 


X 


X 


y 


5. Goasso 


✓ 


y 


X 


X 


y 


5. Kintampo 


y 


X 


X 


X 


y 


7. Nkoranza 


y 


y 


y 


X 


y 


8. Sampa 


y 


X 


X 


X 


y 


9. Techiman 


y 


y 


y 


X 


y 


10. Wenchi 


y 


y 


y 


y 


y 


1 1 . Yeji 


y 


X 


X 


X 


y 



school activities were described as almost inconsistent 
with the mandate of hospitals and required adjustments 
from hospitals, which corresponded to a low level of 
compatibility (Table 9). 

Facility-based consultations and cataract surgeries 
were highly compatible with the mandate of district hos- 
pitals as the two other activities, outreach activities and 
school health, had a low level of compatibility with the 
mandate of hospitals. 

Complexity 

Complexity was defined in the context of the study not 
in terms of technological or clinical complexity but ra- 
ther in terms of number of players involved in the im- 
plementation of one activity: the higher the number of 
actors, the more complex the activity. The two bench- 
marks chosen for the study to define the different levels 
of complexity were, for the least complex level, the 
facility-based consultations that did not require the in- 
volvement of additional actors outside hospital staff and 
did not utilize additional technology outside the stand- 
ard equipment already available in district hospitals. 
Outreach activities and school health, as the most com- 
plex activities amongst the four district activities, re- 
quired the engagement of a high number of different 
actors from various spheres of society (e.g. community 
leaders, sub-districts clinics) and the utilisation of tech- 
nology that is considered as expensive and rare in the 
Ghanaian health system: motorbikes. The engagement of 
various actors working at different levels of the health 



Table 8 Relative advantage of every district activity 



Relative advantage Very high High Medium Low Very low 



Facility-based 


y 


consultations 




Cataract surgery 


y 


Outreach activities 


y 


Scliool liealtli 


y 



system, and utilisation of technology is a description of a 
highly complex technology. 

At the district level, the level of complexity of each ac- 
tivity was determined by cross comparison between ac- 
tivities (Table 9, below). Cataract surgeries were defined 
as highly complex innovations, as they demanded the 
engagement of players working at two different levels of 
the health systems: the ophthalmologist at the regional 
level, the ophthalmic nurse and the hospital manager at 
the district level. The technology used for cataract sur- 
gery did not require additional investments from 
hospitals. 

Outreach activities and school health screening were 
perceived as highly complex interventions, followed by 
cataract surgery, highly complex innovation (Table 10). 
The facility-based consultations were considered to be 
activities with a low level of complexity. 

Triability 

Triability refers to the notion that an innovation can be 
tested on a small scale [33,48]. The four eye care activ- 
ities required specific specialised eye care staff (ophthal- 
mologist and ophthalmic nurse). None of the activities 
could be tried by the hospitals using their usual health 
staff (Table 11 below). This constraint made the triability 
of the eye care activities very limited. None of the four 
activities could be tried by the hospital managers with- 
out the recruitment of specialised eye care staff, which 
was an expensive investment and did not give the lati- 
tude to hospital managers to abandon the innovation if 
they did not deem it to be worthwhile continuation. 

Observability 

Observability is the degree of visibility of the results of 
an innovation [28,31,33]. Ophthalmology and more spe- 
cifically cataract surgery presents the great advantage of 
producing rapid and visible results. After cataract sur- 
gery, the effect on blindness is immediate and observable 
by the patient him/herself and his/her relatives. In other 
areas of medicine, treatment can take effect several days 



Table 7 Number and percentage of district hospitals (n = 11) where the district activities were maintained in July 2008 

Out-patient consultation Cataract surgery Outreach School health Statistics 

Number of district Inospitals where the activity continued 11 7 4 1 11 
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Table 9 Level of compatibility of every district activity 



Compatibility: Very high High Medium Low Very low 

Facility-based / 
consultations 

Cataract surgery / 

Outreach activities ■/ 
School health ■/ 



after treatment. Cataract surgery has highly observable 
effects as a patient can recover sight as soon as an hour 
after the operation. Facility-based and outreach consulta- 
tions both have a medium level of observability as the 
effects on the patients could sometimes take weeks be- 
fore experiencing any improvement after medication. 
The activity with the lowest level of observability was 
school health as no direct effect of the health of the pa- 
tients' pupils could be seen after school screening 
(Table 12). 

Cataract surgery was the only activity that had very 
visible effects on the patient (Table 12, above). Two 
other activities-facility-based consultations and outreach- 
demonstrated moderate observable effects on patients, and 
school health activities did not have direct visible effect on 
school children. 

Summary of the results 

The level of each of the five attributes of innovation was 
reported for each activity, and these results are sum- 
marised here. Each activity that scored "very high" for 
the activity scored a 5, and each activity that scored 
"high," "medium," "low", and "very low" were scored, re- 
spectively, as 4, 3, 2 and 1, based on the assumptions 
that the ratio between each category is the same and 
that each attribute has the same importance to describe 
an innovation. The sum of all the scores gave a total 
number of points for every activity. Table 13 summarises 
the measures of attributes for each activity by scoring 
every attribute from 5 to 1. 

The activities that were the least sustained by increas- 
ing order were: school health (the least sustained), out- 
reach activities, cataract surgeries, and facility-based 
consultations. 

The results showed a relationship between the level of 
sustainability and the attributes of every activity. The 

Table 10 Level of complexity of every district activity 



Complexity: Very high High Medium Low Very low 

Facility-based ■/ 
consultations 

Cataract surgery ■/ 
Outreach activities / 
School health •/ 



Table 1 1 Triability of district activities 



Triability: Very high High Medium Low Very low 

Facility-based •/ 
consultations 

Cataract surgery ■/ 
Outreach activities ■/ 
School health ■/ 



activities with the lowest score for the attributes were 
less sustained. School health screening was the least sus- 
tained activity after the end of international funding. 
This activity also held the smallest score in terms of at- 
tributes: they were the most incompatible and most 
complex activities, as well as the least triable and observ- 
able activities, amongst the four district activities. In 
contrast, compared to the three other district activities, 
facility-based consultations were more likely to be routi- 
nised because they were perceived by the hospital man- 
agers as very compatible, and not complex. 

Discussion 

The results indicated that differences in terms of sus- 
tainability varied in function of the type of activities and 
the attributes of these activities (i.e. observability, com- 
plexity, triability, and compatibility). Amongst the four 
district activities, facility-based activities (i.e. consulta- 
tions and cataract surgeries) were maintained over time 
in a higher number of hospitals than cataract surgeries 
and outreach activities. School health screening was 
found to be the least sustained activity amongst the four 
district activities. School health activities were also 
scored as the most incompatible and most complex ac- 
tivity, and the least triable and observable activity 
amongst the four district activities. On the other hand, 
the facility-based consultations were more likely to be 
sustained because they were perceived by the hospital 
managers to be very compatible, and not complex, com- 
pared to the three other district activities. In other 
words, the four attributes of each eye care activity (i.e. 
incompatibility, complexity, triability, and observability) 
had an impact on their maintenance by hospital 
managers. 

The relationships between attributes of activities and 
the continuation of these activities were explored in 

Table 12 Observability of every district activity 



Observability: Very high High Medium Low Very low 

Facility-based / 
consultations 

Cataract surgery •/ 

Outreach activities y 

School health •/ 
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Table 13 Summary table of the attributes of every district activity 

Relative advantage Compatibility (5 = very Complexity (5 = not Triability (5 = very Observability Total of 

(5 = very high highly compatible- complex - 1 = very highly triable - (5 = very highly points 

relative advantage) 1 = very incompatible) highly complex) 1= very highly observable - 1 = very (max = 25) 

untriable) highly unobservable) 



Facility-based 5 
Consultations 


5 


5 


1 3 


19 


Cataract surgery 5 


5 


2 


1 5 


18 


Outreach activities 5 


2 


2 


1 3 


13 


School health 5 


2 


1 


1 1 


10 



Other studies. In terms of observability, Djellal and Gallouj 
[49] showed that the observable innovations such as new 
technology or new management systems determined the 
likelihood of their adoption by hospital staff Innovation 
that showed visible benefits to its users were more likely to 
be adopted and maintained [30,31,50]. Singhal and Rogers 
[51] also showed that preventative health measures were 
less likely to be adopted and maintained than curative 
measures because they had less visible and immediate 
effects on an individual's health than curative measures. 
Although all the studies mentioned above [30,49-51] 
were conducted in developed countries, their results were 
consistent with the results of the research presented here 
from a low income country, Ghana. Both school health 
and outreach activities were preventative. They had no 
direct impact on the health of the patient compared to 
consultations and cataract surgeries. From the patient 
and eye care staff perspectives, the observable effects of 
these two preventable activities were very limited. From the 
hospital managers' perspective, school health and outreach 
activities had no financial observable added value. Both ac- 
tivities were delivered for free to the beneficiaries. Hospital 
managers were more likely to support facility-based 
consultations and cataract surgeries that had a positive 
observable impact on the population and the financial 
situation of the hospital. 

In terms of complexity, past studies have shown that 
innovations were rejected by their health professionals if 
they were perceived by them, as users, as being too com- 
plicated to understand, use, or implement [28,30,52]. For 
example, the failure of the introduction of a shared elec- 
tronic patient record system in the United Kingdom was 
explained by the high complexity of its utilisation [53]. 
Similar results were found in this study. In Ghana, the 
activities that were more likely to be stopped by hospital 
managers were those with the highest level of complexity: 
school health and outreach activities. These two activities 
involved a high number of actors and required efforts from 
the district hospital to inform and contact a wide range of 
actors who were for most of them from outside the health 
sphere (e.g. education authorities, school teachers, village 
leaders, sub-district nurses). 



Regarding triability, several authors [31-33] found that 
innovations were adopted and maintained more easily if 
users could test them first before adopting them. Similar 
results were found in this study: activities that were the 
less triable (i.e., outreach activities and cataract surgeries) 
were more likely to be stopped as soon as the cessation of 
international funding. 

In terms of compatibility, outreach activities raised 
numerous questions amongst hospital managers as to 
whether they should be run by hospitals or district author- 
ities. The lack of clarification on this matter pushed most 
hospital managers to cease these activities as soon as 
funding stopped and check with the district authorities 
about who should run and fund these two activities. The 
mandate of district hospitals was to deliver facility-based 
services and serve the population living in their catchment 
area (i.e. the district). Every facility-based activity, such as 
consultations and cataract surgeries, was considered by 
hospital managers as fully compatible with the mandate 
of a Ghanaian district hospital. These two activities were 
fully in compliance with the mandate of district hospitals 
and no modification was required from the district hospi- 
tals to adjust their structure to deliver these activities. As 
such, facility-based consultations and cataract surgeries 
were perceived by hospital managers to be highly com- 
patible innovations. The costs of these activities were 
included in the budget of the district hospital and were 
even refunded by National Health Insurance Scheme 
put in place by the Ministry of Health. 

Hospital managers acknowledged that confusion existed 
over who should be responsible for the management and 
financing of outreach and school health activities. One 
hospital manager explained "Outreach activities should 
have been carried out the district authorities not by the 
hospitals. They are the ones in charge of all the health inter- 
ventions that tal<e place outside the walls of this hospital. 
However, they never took the initiative and our staff had to 
conduct the outreach consultations". As another hospital 
manager described it, "outreach activities and school health 
activities had never been seen as a problem as long as 
the costs of these activities were fully covered by the 
international organisation. As soon as the international 
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organisation ceased its financial support, it became un- 
clear for the health actors who should continue these 
activities, the hospital or the district authorities". The 
lack of clarity regarding the outreach activities and 
school health activities created conflicts between two 
distinct entities: the district health management teams 
(DHMTs) and the district hospital. In the Ghanaian 
health system, district hospitals are not accountable to 
the DHMTs. DHMTs are in charge of all the activities 
conducted at the primary health care level of the health 
system. Outreach consultations and school health activities 
were perceived as inconsistent with the mandate of the 
district hospitals. They also required slight adaptations 
from district hospital teams as described by one ophthalmic 
nurse: "outreach activities and school screening introduced 
new ways of working at the hospital. We had to contact 
headmasters or local authorities to offer our services. 
We then organised trips in collaboration with these people. 
This was very unusual for us. We were used to wait for the 
patient to come to the hospital. Now we had to do the 
inverse". Outreach and school activities were described 
as almost inconsistent with the mandate of hospitals 
and required adjustments from hospitals. 

Several studies also showed that innovations that were 
compatible with individuals' values [28-30], and organisa- 
tions' mandates were more likely to be maintained, as 
corroborated in the work presented in this paper. 

As shown earlier, the results of this study were consistent 
with the results found in past studies [28-30,49,53-59]). 
The study in Ghana, however, presented two novel features: 

i) First, the relationship between attributes and 
continuity of activities was established for the first 
time in a low-resource context; and 

ii) Second, it is equally important to consider the 
individual parts (e.g., activities) of a health 
programme as it is to consider the programme as a 
whole. A health programme can be described as a 
set of activities. Disentangling projects into distinct 
activities allows sustainability to be assessed at a 
finer level, and helps identify which activities are 
likely to be maintained and which activities are more 
likely to stop. 

This brings a new approach to evaluating sustainability, 
as well as providing new perspectives for implementing 
and funding agencies in their approaches to project 
implementation and sustainability. The implication is 
that the maintenance of health programmes can only be 
achieved through the introduction of customized strategies 
for each activity. 

One limitation of the approach is that it does not 
capture the dynamics of health systems. The assessment 
at one point in time should be repeated over time to 



measure how the continuation of activities evolve and 
how the perception by health professionals in relation 
to attributes of innovations changes with the changing 
policy and finance environment. However, the utilisation 
of indicators validated by key informants was consid- 
ered by the authors as appropriate way of describing the 
characteristics of innovations. Applications could be nu- 
merous in the field of international health to manage 
and predict implementation and scaling up of innovations 
(e.g. m-health, new drugs). 

Conclusions 

Eye care activities that were more likely to be dropped 
were the ones that had the least observable effects, were 
the most complex and the least compatible with the 
mandate and financing system of the hospital. In the 
case of the eye care programme in Ghana, the first activities 
to be stopped were school screening and outreach con- 
sultations. Using diffusion of innovations theories can 
help predict the sustainability of specific activities within 
a health programme. The study also highlighted the need 
for disentangling the various components of a health 
programme in order to identify which activities are 
more likely to be continued within a health system. The 
same methodology could be used in a different setting and 
could help predict which innovations are more likely to be 
adopted and maintained over time in a hospital setting in 
a Western country, for example. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contribution 

KB and PJ designed the methodology and the tools. KB collected data. KB 
and PJ analysed data. KB wrote the manuscript. PJ edited the manuscript 
Both authors read and approved the final manuscript 

Acknowledgement 

The study was partly funded by Swiss Red Cross. 
Author details 

^International Centre for Eye Health, Clinical Research Department, London 
School of Hygiene and Tropical Medicine, London, UK. ^School of 
Environment and Life Sciences, University of Salford, Salford, UK. ^London 
School of Hygiene and Tropical Medicine, Keppel Street, London WCIE 7HT, 
UK. 

Received: 12 October 2012 Accepted: 17 February 2014 
Published: 19 February 2014 

References 

1. World Health Organisation: Strengthening tieaitti systems: wliat works? 
Annual Report 2009. Geneva: Alliance for Health Policy and Systems 
Research, World Health Organisation; 2010. 

2. World Health Organisation: Operational support for primary health care: the 
role of the district level In accelerating HFA/2000 for ali Africans. Brazzaville: 
World Health Organisation; 1987. 

3. UNICEE: The Bamako Initiative: Recommendations to the Executive Board for 
Programme Coordination 1989-1993. New York: United Nations Children's 
Fund; 1988. 

4. World Health Organisation: The Challenge of Implementation: District Health 
Systems for Primary Health Care. Geneva: World Health Organisation; 1988. 



Blanchet and James BMC Health Services Research 2014, 14:77 
http://www.biomedcentral.com/1472-6963/14/77 



Page 11 of 1 1 



5. World Bank: World development report 1993: Investing In Health. New York: 
Oxford University Press: 1993. 

6. OECD: OECD Sustainable Development Studies: Conducting Sustalnabllity 
Assessments Paris: OECD Publisliing: 2008. 

7. Honadle GH, Sant JV: Implementation for sustalnabllity: Lessons from 
Integrated rural development. West Hartford: Kumarian Press: 1985. 

8. World Commission on Environment and Development: Our common future: 
The Brundtland Report Oxford: Oxford University Press: 1987. 

9. IVlorgan LM: Community participation in health: perpetual allure, 
persistent challenge. Health Policy Plan 2001, 16:221-230. 

10. Bell S, Morse S: Sustalnabllity Indicators: Measuring the Immeasurable. 
London: Earthscan: 2008. 

11. Clark WC, Dickson NIVl: Sustainability science: the emerging research 
program. Proc Nat Acad Sci USA 2003, 1 00:8059-8061 . 

12. Uphoff N, Esman MJ, Krishna A: Reasons for Success: Learning from Instructure 
Experiences In Rural Development West Hartford: Kumarian Press: 1988. 

13. Pluye P, Potvin L, Denis JL: IVlaking public health programs last: 
conceptualizing sustainability. Eval Program Plann 2004, 27:121-133. 

14. IVlitchell G, IVlay A, Mcdonald A: Picabue-a methodological framework for 
the development of indicators of sustainable development. 

Int J Sustainable Dev World Ecol 1 995, 2:1 04-1 23. 

15. Scheirer MA: Is sustainability possible? A review and commentary on 
empirical studies of program sustainability. Am J Eval 2005, 26:320-347. 

16. Shediac-Rizkallah MC, Bone LR: Planning for the sustainability of 
community-based health programs: conceptual frameworks and future 
directions for research, practice and policy. Health Educ Res 1 998, 13:87-108. 

17. Gruen RL, Elliott JH, Nolan ML, Lawton PD, Parkhill A, McLaren CJ, Lavis JN: 
Sustainability science: an integrated approach for health-programme 
planning. Lancet 2008, 372:1579-1589. 

18. Bloom G, Standing H, Lloyd R: IVlarkets, information asymmetry and health 
care: towards new social contracts. Soc Sci Med 2008 66:2076-2087. 

19. Sarriot E, Ricca J, Ryan U Basnet J, Arscott-Mills S: Measuring sustainability 
as a programming tool for health sector investments-report from a pilot 
sustainability assessment in five Nepalese health districts. Int J Health 
Plann Manage 2008, 24(4):326-350. 

20. Institute of Medicine: Crossing the Quality Chasm: A New Health Care System 
for the 21st Century. Washington DC: National Academy Press: 2001 . 

21. PIsek PE, Greenhaigh T: The challenge of complexity in health care, 
er Med J 2001, 323:625-628 

22. Sweeney K, Griffiths F: Complexity and Healthcare: An Introduction. London: 
Radcliff: 2002. 

23. Blanchet K, Patel D: Applying principles of health system strengthening 

to eye care. Indian J Ophthalmol 2012, 60:470-474. 

24. Borgatti SP, Everett MG, Shirey P: LS sets, lambda sets and other cohesive 
subsets. Soc Networks 1990, 12:337-357. 

25. Rihani S: Complex systems theory and development practice. London: Zed 
Books: 2002. 

26. Greenhaigh T: Role of routines in collaborative work in healthcare 
organisations. Br Med J 2008, 337:1 269-1 271 . 

27. Blanchet K: How to facilitate social contagion? Int J Health Policy Manage 
2013, 1(3):189-192 

28. Rogers EM: Diffusion of Innovations. 5th edition. New York: The Free 
Press: 1995. 

29 Aubert BA, Hamel G: Adoption of smart cards in the medical sector: the 
Canadian experience. Soc Sci Med 2001, 53:879-894. 

30. Denis JU Hebert Y, Langley A, Lozeau D, Trottier LH: Explaining diffusion 
patterns for complex health care innovations. Health Care Manag Rev 
2002, 27:60-73. 

31. Grilli R, Lomas J: Evaluating the message: the relationship between 
compliance rate and the subject of a practice guideline. Med Care 1994, 

32:202-213. 

32. PIsek PE, Greenhaigh T: Complexity science: The challenge of complexity 
in health care, [see comment]. BMJ 2001, 323:625-628. 

33. Yetton P, Sharma R, Southon G: Successful IS innovation: the contingent 
contributions of innovation characteristics and implementation process. 

JinfTechnol 1999, 14:53-68. 

34. Ghana at a glance. [httpy/devdata.worldbankorg/AAG/gha_aag.pdf] 

35. Ghana Data. [httpy/data.worldbank.org/country/ghana] 

36. Eye Care Unit OfGHS Discusses Eye Health, [httpy/www.ghana.gov.gh/index. 
php?option=com_content&view=article&id=7971:eye-care-unit-of-ghs- 
discusses-eye-health&catid=26:health&ltemid=163] 



37. Asante AD, Zwi AB: Factors influencing resource allocation decisions and 
equity in the health system of Ghana. Public Health 2009, 123:371-377. 

38. Ghana Health Service: 2009 annual report Accra, Ghana: Ghana Health 
Service: 2010. 

39. Home Page, [http://wwwchagghana.org/chag/] 

40. Data Statistics [http://siteresources.worldbank.org/DATASTATISTICS/Resources/ 
GNIPCpdfj 

41 . Hagan M, Awua-Siaw TN: Mid Term Evaluation of the Brong Ahafo Eye Care 
Programme. Accra Ghana: Ministry of Health. Swiss Red Cross; 2003. 

42. Addai E, Atisu H, Schaeffner B, Seddoh T: Evaluation of the SRC Support for 
Eye Care 2001-2003. Accra: Swiss Red Cross: 2003. 

43. Blanchet K, James P: The role of social networks in the governance of 
health systems: the case of eye care systems in Ghana. Health Policy Plan 
2012, 28{2):143-156. 

44. Denzin N: Sociological methods: A sourcebook. New York McGraw-Hill: 1978. 

45. Blanchet K, Girois S: Selection of sustainability indicators for health 
services in challenging environments: balancing scientific approach with 
political engagement. Eval Program Plann 2013, 38:28-32. 

46. Fitzgerald L, Ferlie E, Wood M, Hawkins C: Interlocking interactions, the 
diffusion of innovations in health care. Human Relations 2002, 55:1429-1449. 

47. World Health Organisation: Strategies for the prevention of blindness in 
national programmes: A primary health care approach. 2nd edition. Geneva: 
World Health Organisation; 1997. 

48. Ryan B, Gross NC: The diffusion of hybrid seed corn in two Iowa 
communities. Rural Soclol 1943, 8:15-24 

49. Djellal F, Gallouj F: Innovation in hospitals: a survey of the literature. 
Eur J Health Econ 2007, 8:181-193. 

50. Dirksen CD, Ament AJ, Go PM: Diffusion of six surgical endoscopic 
procedures in the Netherlands. Stimulating and restraining factors. 
Health Policy 1996, 37:91-104 

51 . Singhal A, Rogers EM: Combatting AIDS: Communication strategies in action. 
New Dehli: Sage/India; 2003. 

52. Marshall JG: Diffusion of innovation theory and end-user searching. 
Libr Inf Sci Res 1990, 12:55-69. 

53. Greenhaigh T, Stramer K, Bratan T, Byrne E Mohammad YJR: Introduction 
of shared electronic records: multi-site case study using diffusion of 
innovation theory. BMJ 2008 337:al786. 

54. Ferlie E, Gabbay J, Fitzgerald L, Locock L, Dopson S: Evidence-based medicine 
and organisational change: an overview of some recent qualitative 
research. In Organisational Behaviour and Organisational Studies In Health Care: 
Reflections on the Euture. Edited by Ashburner L. Basingstoke: Palgrave; 2001 . 

55. Charters WW, Pellegrin RS: Barriers to the innovation process: four case 
studies of differentiated staffing. Educ Q 1972, 9:3-4. 

56. Coleman JS, Katz E, Menzel H: Medical Innovation: a diffusion study. New 
York: Bobbs-Merrill; 1966. 

57. Conway S: Strategic personal links in successful innovation: link-pins, 
bridges and liaisons. Creativity Innov manage 1997, 6:226-233. 

58. Greenhaigh T, Robert G, Macfarlana F, Bate P, Kyriadou 0: Diffusion of 
innovations in service organisations: systematic literature review and 
recommendations for future research. Millbank 0 2004, 82:581-629. 

59. Valente TW, Fosados R: Diffusion of innovations and network segmentation: 
the part played by people in promoting health. Sex Transm Dis 2006, 
33:523-31. 



doi:1 0.1 1 86/1 472-6963-1 4-77 

Cite this article as: Blanchet and James: Can international health 
programmes be sustained after the end of international funding: the 
case of eye care interventions in Ghana. BMC Health Services Research 
2014 14:77. 



